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XBOCTOBMKA B CKBA/KMHK 



I 

H3o6peTeHHe OTHOCHTcn k KpeaieuHia ckbb- 

}KHH H npeaHBiHaHCHO K HCnonb3Oll<lllHI0 llpH 

MM118UHM npoHMuaeMwx n;iBCTOB B iieo6c»' 

XCeNHblX CKBB^KHHBX M pCMOHTe OCCBAHUX KO- 
•10MH. 

H3BecTHo ycrpofiCTBO zib ycTaMoaxM pac* 

KUHpm.MOrO XBOCTOfiMKa B CKBd>«(MHe, BK.llOVaiO* 

uiee 3aKpen.ieHHyfo aepxHcA warTbro hb rpy- 
6ax xtn cn>CKa ycTpoficrea s CKaa^KHHy no- 
•lyio UiTdMry c nopiuKCM b jiM;KHeft hbctm h 
OXBBTWBaJOlUMA nOpUIBMb UH^IHHjlp c pactiiKpH- 

Te^eM. y€TaHOB.ieKHuA Ha uirafire c iio3moxc- 
HocTbio iiepeMeuieHKB (I). 

B ycrpoficTBe xboctobnk pB3MemeH 

HBA UH;iHiupoM c pactiiUpMTe;iCM, hto b aaa- 

pKHHUX CNTyaUHfIX MOHCCT OCJI0;KHHTb AHKBH- 

Aamno BBapHft H3-3a ocTBB.ieiiM5f a cxaa^KHBe 
MBccHBHoro KiiinHii::pa. 

Hau6aiee 6;iM3Kiuf k npejuiaraeMOMy no 
TexHHvecKoA cytuHocTH h nocxHtAtMOMy pe- 
3y;ibTaTy fla^iPercH ycTpoAcrao juih ycraHOBKH 

. paCIUHp«CMOro XBOCTOBHKa B CKBa>KHHC. BKT.IO' 

saK>uiee npHcoeawHeMMuft k ko^iohhc Tpy6 um- 
A Hiip H pa3McujeHRbfA a cro ikuiocth nopuieHb 
CO ojToxoM a BepxHeM sacTH n pacujMpirreneM 
CO urraKroA ^ a hu^mh qacm (2). 



He.iocTaTKOM H3BccTHoro ycrpoAcTBo bb- 

.IflCTCH C.IO^KffOCTb TeXHOLlOPHH 3aKpen.ieKHfl 
XBOCTOBHKa. MTO CB$l3aHO C Heo6X0ilHM0Cr2>K> 

co3iWHMfl 0 Tpy5ax N36ii4TOHKoro AaaneHHR 

(120-150 KfC/CM*) AIR paClUHpeHHR XBOCTO> 

BMKB, «TO noBUtuafT ondCHOCTb pa6<yr h rpe- 
* 6yer Hcnaiu30BaHMe HaaeMNoro HcroHHMKa aaa- 
jicMM« (ueMtrHTKpoBOMNoro arperara wh 6ypo- 
Boro Macoca). 

Ucib H3o6peTCHMR — ynpoiueHHC TBXHaiO- 
rwH s^KpcmeHHH xaocTOBHKa. 

io uejib jtocTHraercfi TfrM, mto umwimhap 

Buno/iHeH c KBHa^iaMM jinn coo6meHMji noA- 
nopiuHeooA rojiocth c 3aTpy6HUM npocrpaH- 
CTBOM, a rcopujeMb CHa6.>KCH*MexaBH3MOM juin 
<t>BKcauKK ero a uif.iHHape. BbinaiHeHHOM a bm- 
iie noanpyMMHCHHoro a oceaoM HanpaBjeHMH 

IS uiTOKa c paAHa.nbMo noiiBH>KiifaiMtf uiapaMH. 
pa3MeiaeHHbi.MH a KOJibueaux nporoMKax nopui- 
m H UHJiHHiipa. • 

Ha MepTe;Ke M3o5pa:KeH oCuihm bha ycipofl- 
CTBa a pa3pfc3c ncpe.i iia4a.ioM 3aKpen»eHMii 

M XBOCTaBMKn. 

VCTpOflCTBO BK.llOM^eT IlM^IHMiip I c KaHa- 

lUTOKOM 5. fllTBHlOM 6 M pacrriHpHTC.lCM 7 



BEST AVAILABLE COPY 



"'^^^jaj^: npojOHKQ^ 6 ita BHyrpoHHcri lioaepxHoc- 

^^^^fi^f^^^^P ^^^^ aaaHMOJtfScr* 
^"^v^^ij^iej^^ nporoMKort d iiH^iiiiupp 1 
M«^||;ltfU^^ c Kaii»uVBoft:.Ka- 

10 H BtkrynoM It. Kahoa 3 BunaiReH 
''iH4tV<^a 12. a paciuitpiiTc.ib 7 cHaOweH 
unaH0M:Ji3. 

^ifj^yYuHJiHiupoM I H pacuiHDHrcincM 7 
jiii^tHfiBOcronHK 14. no3HuiiR 13 0603Ha- 
;?T B Tpy6M rpy) o^rn paci|>HK- 

't^UMtf'-ropiUHii 4 CO luraHroA H ii paciUHpHTe- 
..^^j^ .r.'i^in od^ierqeHHH aBHitsciiHR b nopiuHe 
^^^iiiTok 5 BunaiKCN c KaHa.i;)Mii 16. 
'/:i;V'{;;iL^^^ uiTOKa 5 u nopuiMD 4 

.^^^j^iyCMVTpCMU yiUOTHHTC.lbHblC 3wie:MCllTbl 17. 

noiocTb I A uii.iiiHjpa t c6- 
-^<S6ui€Ha c Tpy6HUM, .1 nojnopujHeanM naiocTb 
M9 .Hfpe) KaHa.iu 3 u 2 - c 3aTpy6HuM npo- 

'CrpaHCTBOM. 

rf -ycrpoftcTBo padorarr cieayioiuHv o6pa- 
^ 'B nopuitHh 4 i»iat.iHBaior iutok S h <^k- 

' CWpyiOT «rO U)apaMM 9 B HMiKHfM nO^lOMCNHK. 
vnoc.*K- >Turo nopineHto 4 acTAB^mior » uiUNnji|» 
^?!l;ji9 coasccrmeBHil uiapoB 9 c NcubueaoA rbiibb- 
,jipA.^^^>v» noifipyxeiiKHiiiift 
^m^pK 3 IrBdHM BurrynoM 1 1 BUja&iMBatT uia- 
pu 9 B KaibitcByu «caiiapK> 8 h mc CBttWM 
nopMJt»Nb 4 it-«iKi*Mpycrcii oTH(KRte4bH0 uiliiima- 
pa 1 ripn w;:)^-kt> ycTp<;iicTBa a cKBa;ictiMy Tpy* 
6h He ^:\o,z\'.H»>i' #hHaKocTbio n.ih mt sanai* . 
NfijrK H«\T;!«iKi<. B. pci\.ibtar<* vroro jaB^iemie 
B noARcpx»!r»oA uo.wrtf 19 pacTct •« paBKO 
nup^/CT&TH^ecM/yy aa9;.icHHK> ^arpxt^Koro 
cmiOa AH:sjsocTM, llpw aoctm^ciikh riyCMMu 
ycTaiiOBKit vH'k-:^Ihmk;i b rpyOu cOpacuBaiOT 
rpy^ !o, K<*T .?yH si.iiJM.i;?«;n'T ihtok 5 B nop- 
u;eHL -9 11 pi- «TOM ho.itiUfHan KdHaBKa IG 
luros^ vohMt :..ar7o« \' «));iKcaTopaMi< 9, ara^' 
KHBi^eyMVK :.if,-:wK^r»ov! 1 n nopiucHi^ 4. nocic 
Mcro nopiiieHu 4 acHvTBiie^ paiHocTH aaa- 
.VKMH n nfi::r^7)L:{««t»tt<#r« 19 m Ha.inopuiHeBoft \6 

\)fLVtK"tn\ UM-lHHJipii I .IHM/Kt-TCB BB«pX C HpO- 
TltrMfi^lHMVM paCIUHpHTV.lM 7 4<*p<0 XBOCTOBBK 

14^ flopuiC'tiL 4 iv, «:jT:$t(roA H m pac^iiHpKn* 



It 



^lOM 7 jBMiKyTCfl AO Tex irop* noKa K/ianaH U 
He cfljier d cca^o 12 KaHa;ia 3. 9tmm floCTHra * 
CTCB HaAe^hoe>pa3otfmeHHr TpyCHord -11 aa^ 
rpyCHoro npocrp^HCTBaLna aiyn^^no^p^mi^^ 

HMH yrMOTHHT^bHUX ^AeMeH 

jimapoM I k n6i>ttikm 4^ it 'M«KAy¥6^iuHeS^ 
H lUTOKOM 5. Ha 9T0M 3aKaHVH0amfi paciufi-''^ 
pfiiMC .tB0CT0BHKa_ 14 c ynopON cro.^i.Buu 
I H ycrpoAcTBo TnoAMKMaioT h3 'cK^a>iaiiibr^c: i 
npoTfiniBaKHCM paciUHpHTe^RB T/^eptsJocr^i'^: 
myiocfi vaab-rXBocTOBHKa l.4:v^;f;l^'^;V?^^^^ 

paciuiipneMUx xboctobkxob b cKBa)KHKax no> 
B0.1MT c<ieT ynpotueHMA rexHonotHH (iyreii 
HCK.iN>qcHMii Hcnanb30BaHHH HaaeMHux kctoh- « 
HMKOB 2aB;ieBHB. HanpHMep ueMeHTHpoaomiux v 
arperarua, h noBt4liiefiMR ypoBHii rexKHiuf 6e- 
30fiaCHOC7M pB60T MB yctbe nOBUCHTb 9^eK- 
THBHOCTb HW^miHH CKBB^KHM, 



0opMyM uapCpereHits 

1. ycTpoAcTBo jutn ycTBHOBKN pacuiMpxeHo* 
to XBOCTOBHKa B CKBB>iCHlie. BJOW^BAUiee noB* 

tocAKiteHRyB K Kaaome Tpy6 uhjibhap u pa)* 
MeiueHNuA b cro ikmoctn mpoteHb co uit<v(om\ ; 
B BepxMeS >iacTB h pacumpicTeiMhio .piiTM^^^^ 

roA B HNNCHeJI HBCTN. OTAUHiUOU^fieCfl TCN, 

€ tteiibio ynpoifieHiiB TexKaicNUM MKpen- 
•icHim XBOCTOBHKa. iiK^rivf Hap BbinaiHCH c na- 

Ha.iaMH XIB COOOUICHMH fUl.lflOpiUNeBllA flOJOC' 

TH c >aTpyAHu>f np(>cTpat!CTBO!ii. a itopiueNb 
CHaOifccii vexaBHivoH xih c^HKcauHH b mm* 
«iKHape. 

2. ycrpoftcTBo no n f , ufAUHuiou^ectH teat. 
STO McxaHMiM t^HKcaiip ' ;ioputHfi Buno.iH«H B 
BHAe nQ^npysM^KeHHoro h oc(riM>M HanpaB.ieHHH 
lUTUKa c p4.iHa.ibtro luuBMiNHisiuH uiapasiH. 
p:i:iMcin« MM}^t«;i 0 Kuuibueaiix npoTONKax nopio- 

KH H llH.IMiUpa. 

rIvTOHhMKH Ktl(|M>pMai|HH. 
CpHJIHTIil^ BO BHNMaHHe UpH. ^KCffeptHJe 

: llareHT CUIA 3ft 3179168. ici. 166-14. 
0fiv6.iHK. 1 965, 

'2. «Oil Wtck., 1 ir. .NV II. c 23—32 

(MpOT«')THII|. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to v^ell casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the Hner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf7cm^) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that die cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 



3 



Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging armular 
groove 8 of cylinder 1 and stem 5, implemented with amiular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
1 2, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing xmits 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking . 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cL 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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